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Abstract A nut attached to a bolt in immediate contact with a vibrating body such as electric toothbrush shows
ballistic motion or chaotic diffusion along the axis of the bolt. A two-dimensional potential with a circular trench
and an external oscillating field are introduced to reproduce phenomenologically the above-mentioned motion of the
nut. The ballistic motion corresponds to a rotational motion in the circular trench. The way of contact between
the bolt and the vibrating body is simplified and expressed by a direction of the external field.
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V(X,Y,t) = Vo(X,Y) + hcosQi(e - r)

Vo(X,Y)={1—- (X?+Y%))* -2

§(X2 _YQ)
Vo(r,0) = (1 — %)% — g'I‘Q cos 20
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(a) m=1;¢ = 0.257

(b) m=1;¢=0.757

10.01.0.25 0.31415925 8192 16 815200 B19200; pi=0.25 BNGO_roiNoMIV_fw 0.05 0.01.010.01.0.75 0.31415926 B192 16 819200 819200; phi=0.75.

c) m=0.02;¢ = 0.257 (d) m =0.02;¢ = 0.757

01 0 01-01 0 01 -01 0 dh=0,

0 pil4 pil2 3pil4

theta theta
BNCO_rotNoMIV_fw 1005 0500 15 0.25 10 8152 16 819200 B19200; phi=0.25. 'BNOO_fOINOMIV_f 10050500 15 075 1.0 8192 16 819200 819200; pHi=0.75
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